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CLAIMS 

1. A process for culturing /a filamentous fungus, 
wherein the mycelial morphology pt the filamentous fungus 
is controlled by adjusting the ^concentrations of 
phosphate ions, potassium ionsr, sodium ions, magnesium 
ions, and calcium ions in the culture medium, and thereby 
the productivity of the products of the filamentous 
fungus is enhanced. 
LaO^J/ 2. Th4. process according to claim^T., comprising 
-culturing the feirameftfe oiM - f - ungu a-^n a tnilture medium for 
culturing a micrborganism in which the concentrations of 
phosphate ions, potassium ions, sodium ions, magnesium 
ions, and calcium ions in the culture medium are in the 
range of 5 to 60 mM, .5 to 60 mM, 2 to 50 mM, 0-5 to 9 mM, 
and 0.5 to 12 mM, respectively. 

3. The process according to , claim 2^co_mprising 
culturing the ^i i aiiie t rt ou X f ungu-s^ 'i n ^sP cu I't u r e ^me d i um for 
culturing a microorganism in which the concentrations of 
phosphate ions, potassium ioiis, sodium ions, magnesium 
ions, and calcium ions in the*x^culture medium are in the 
range of 10 to 45 mM, 10 to 45\mM, 5 to 40 mM, 1 to 6 mM, 
and 1 to 9 mM, respectively. \ 

4. The process acco^^ng to claim-<L for culturing 
a filamentous fungus, wherein said filamentous fungus is 
a microorganism belongiivg/to the genus Mortierella . 

5. The process Recording to claim--4 for culturing 
a filamentous fungus, ^w^^ein said filamentous fungus is 
a microorganism belonging to the genus Mortierella 
subgenus Mortierella^ i^^, ^ 

6. The process according to aoy— crTartH fei ""1 be— 5* 
wherein the product is an unsaturated fatty acid. 

{Joy'^* Thfe process according to claim-^ wherein said 
saturated fa^ty acid is selected from the group 

consisting of y-\inolenic acid, dihomo-y-linolenic acid, 
arachidonic acid, eicosapentaenoic acid. Mead acid, 6,9- 
octadecadienoic acid, and 8 , 11-eicosadienoic acid. 

8. A process for producing unsaturated fatty acids 
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or a lipid containing them, which comprises culturing a 
microorganism belonging to the genus Mor t i e r e 1 1 a^ Tn a '(f^*^ 
medium containing phosphate ions in the range of 5 to 6 0 
mM, potassium ions in the range of 5 to 60 mM, sodium 
5 ions in the range of 2 to 50 mM, magnesium ions in the 
range of 0.5 to 9 mM, and calcium ions in the range of 
0.5 to 12 mM, respectively, in the culture medium to 
produce unsaturated fatty acids or a lipid containing 
them. 

10 9. A process for producing unsaturated fatty acids 



or a lipid containing them, which comprises culturing .a / ^. 

microorganism belonging to the genus Mortierella ^in a 

medium containing phosphate ions in the range of 10 to 45 



mM, potassium ions in the range of 10 to 45 mM, sodium 

15 ions in the range of 5 to 40 mM, magnesium ions in the 

range of 1 to 6 mM, and calcium ions in the range of 1 to 
9 mM, respectively, in the culture medium to produce 
unsaturated fatty acids or a lipid containing them. 

10. The process for production according to cladtnf 8 

20 CL^ wherein said phosphate ions are provided by at least 

one salt selected from the group consisting of 
dipotassium hydrogen phosphate, potassium dihydrogen 
phosphate, disodium hydrogen phosphate and sodium 
dihydrogen phosphate; said potassium ions are provided by 

25 at least one salt selected from the group consisting of 

dipotassium hydrogen phosphate, potassium dihydrogen 
phosphate and potassium chloride; said sodium ions are 
provided by at least one salt selected from the group 
consisting of disodium hydrogen phosphate, sodium 

30 dihydrogen phosphate, sodium chloride and sodium sulfate; 
said magnesium ions are provided by magnesium chloride 
and/or magnesium sulfate; and said calcium ions are 
provided by calcium chloride and/or calcium carbonate. 
^iJ^-''C}\^y^ 11* The process for production according to cl-alLm 8 

35 ^ wherein sa^ ions are provided by a combination of 

potassium dihydrogen phosphate (KH2PO4), anhydrous sodium 
sulfate (NagSO^), magnesium chloride hexahydrate 
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(MgCls-eHjO) andN^alcium chloride dihydrate (CaCls ^HjO) • 

12. The proc^^ss for production according to any--e£- 
c l - aim s ^ t o— Hr wherein said unsaturated fatty acids are 

arachidonic acid, Y-l\nolenic acid, dihomo-y-linolenic 

acid. Mead acid and/or ^eicosapentaenoic acid. , 

I -fe /j^&T ^ _ " 

1:"3-7 Tfie procesi^ tor production according to -a^iy^^-^ 



c-l aim c S^^t o—lrg wherein sai 



microorganism belonging to 



genus Mortierella is a "ifv^^^?^o'rganism belonging to the 
-SA ^q en u s- MQEt- i e r G l La .. 



14. The process for production according to claim 




wherein said microorganism belonging to subgenus 
Mortierella is Mortierella alpina , Mortierella elongata , 
Mortierella exigua or Mortierella hygrophila . , ^ 

15. The process for production according to 
ejr ai - m s "0 — ^co^-V^ whereinj^C^^'n itrogen so urc^ derived from 
soy beans is further added to said culture medium. 

16. The process for production according to cla-im 
15 wherein the nitrogen source derived from soy beans has 
a nitrogen content of at least 2 wt% with respect to the 
total components except for water. 

17. The process for production according to cl^im 
15 er— 1^ wherein said nitrogen source derived from soy 
beans is at least one selected from the group consisting 
of defatted soy beans, non-defatted soy beans, and the 
processed products thereof. 

18. The process for production according to craim 
17 wherein the processing defected to said defatted soy 
beans, or non-defatted soy beans is a heat treatment; an 
acid treatment; an alkaln. treatment; an enzyme treatment; 
a chemical modification; or denaturation and/or 
renaturation using a^hemical and/or physical treatment 
comprising any of t^nfe above treatments; the removal of 
some of the compocfents with water and/or an organic 
solvent; the removal of some of the components by 
filtration andAor centrif ugation ; freezing; disrupting; 
drying; and/o;^4ieving . 
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19. The process for production according to claim 
15 or - l^ - wherein said nitrogen source derived from soy 
beans is defatted soy beans that were at least subjected 
to a heat treatment. 

20. The process for production according to a ny - e € 
eir Qijns —1 5 to — 3r» wherein yeast extract is further added to 
said culture medium. 

21. A culture medium f orA:ulturing a microorganism 
in which the concentrations phosphate ions, potassium 
ions, sodium ions, magnesiurfr ions, and calcium ions are 
in the range of 5 to 60 mMy 5 to 60 mM, 2 to 50 mM, 0.5 
to 9 mM, and 0.5 to 12 vm/ respectively. 

22. A culture medo^um for culturing a microorganism 
in which the concentrqrt;/ions of phosphate ions, potassium 



ions, sodium ions, mj 
in the range of 10 



7 



/ 



nesium ions, and calcium ions are 
45 mM, 10 to 45 mM, 5 to 40 mM, 1 



to 6 mM, and 1 to ^^mM, respectively. 

23. The cuiLture medium for culturing a 
microorganism according to claim 2 1 -©^e— 22* wherein said 
microorganism i'sj^ filamentous fungus . 

24. The culture medium for culturing a 
microorganism according t/o claim 21 «f£^-2- wherein said 
microorganism is a micro;^)rganism that belongs to genus 
Mortierella . 

25. The culture la^dium for culturing a 
microorganism according; to claim 21 o^^--2^ wherein said 
microorganism is a micyroorganism that belongs to the 
genus Mortierella subgenus Mortierella . 

26. The use of phosphate ions at 5 to 60 mM, 
potassium ions at 5 uoj 60 mM, sodium ions at 2 to 50 mM, 
magnesium ions at 0 /^tp 9 mM, and calcium ions are at 
0.5 to 12 mM in a ciqatyre medium for culturing a 
microorganism. 

27. The use of phosphate ions at 10 to 45 mM, 

// 

potassium ions at lio to 45 mM, sodium ions at 5 to 40 mM, 

ij 

magnesium ions at a to 6 mM, and calcium ions are at 1 to 
9 mM in a culture itiedium for culturing a microorganism. 




